Kinetics of pulmonary surfactant phosphatidylcholine metabolism in the lungs of silica-treated rats.
Exposure of rats to silica by intratracheal injection increased the intra- and extracellular compartments of pulmonary surfactant phospholipid. These changes were dose and time dependent, but both pools were not affected equally. Seven days after the instillation of 10 mg of silica, the intracellular pool increased 13.3-fold, from 1.49 +/- 0.30 to 19.86 +/- 0.77 mg of surfactant phospholipid per pair of lungs, and the extracellular pool increased 7.4-fold, from 1.87 +/- 0.79 to 13.79 +/- 0.72 mg of surfactant phospholipid per pair of lungs. To investigate the physiologic processes responsible for these massive accumulations of surfactant. [14C]choline was injected into the tail veins of control and silica-treated rats and the specific activity of surfactant phospholipids within the intracellular and extracellular pools was determined at various times between 0 and 26 hr after injection. All of the processes measured were increased in response to silica exposure, but not to the same extent. At 1 hr, incorporation of [14C]choline into the intracellular surfactant pool was increased 12.6-fold above controls, from 4.8 +/- 1.1 x 10(3) to 60.6 +/- 26.6 x 10(3) dpm. The flux of [14C]choline-labeled phospholipid from the intracellular to the extracellular pool was increased 7.3-fold, from 102 +/- 10 to 749 +/- 39 micrograms/hr in silica-treated animals, but its disappearance from the extracellular pool was increased only 5.0-fold, from 87 +/- 8 to 434 +/- 21 micrograms/hr. The half-life of [14C]choline-labeled phospholipids in the intracellular pool of surfactant was increased from 10.1 +/- 1.0 to 18.3 +/- 5.3 hr and that in the extracellular surfactant pool from 14.8 +/- 1.4 to 21.9 +/- 4.9 hr. Expansion of the intra- and extracellular pools of surfactant phospholipids may be explained on the basis of a metabolic imbalance in which the intracellular production of surfactant is increased above its secretion rate into the extracellular compartment, and the secretion rate is elevated above the rate at which surfactant phospholipids are cleared from the alveoli.